Introduction {#S0001}
============

Pain is one of the most feared symptoms in cancer patients.[@CIT0001] While patients can be relieved of most of the cancer pain effectively using the World Health Organization analgesic ladder, 10--20% of them fail to respond to conventional treatment.[@CIT0002] Patients who present with cancer pain are often complex, and as chronic cancer pain can be difficult to manage, these patients often require more than a single interaction with a physician or other health-care professional to achieve even adequate control over their pain. Participation of anesthetists who are interested in the field of interventional cancer pain management has been highlighted as a key to achieving successful control over cancer pain.[@CIT0003],[@CIT0004] A combination of conventional medical management with intraspinal drug delivery resulted in significant pain relief and reduced side effects.[@CIT0005] However, invasive procedures are used only as a last resort in cancer pain management.[@CIT0006]

Unfortunately, disease progression, tolerance to opioids, or increased side effects can prevent patients from attaining adequate long-term pain control. Authors suggest that frequent follow-ups, telephone calls, and other medical strategies can have better results. Transitional care programs have proven to be effective in supporting post-discharge patients, with positive outcomes including reduced readmission rates,[@CIT0007],[@CIT0008] enhanced quality of life,[@CIT0009] self-efficacy,[@CIT0007],[@CIT0009] and satisfaction.[@CIT0005],[@CIT0008] Home visits and telephone calls are the two most common approaches used in transitional care programs. A study by McEwan and Billings[@CIT0010] has shown that a telephone counseling service is an effective way of communicating with patients and a fast way to answer patients' questions. Patients receiving this counseling can have their wrong beliefs corrected, be made aware of treatment choices, and receive support.[@CIT0011] One study has suggested that following up on a patient's condition via telephone after discharge is a quick and cost-effective way to address their physical and psychosocial concerns, thus improving their quality of life.[@CIT0012] However, one randomized controlled trial (RCT) has shown that merely a single telephone call did not have an effect on the outcome measures of patient satisfaction.[@CIT0013]

Does this indicate the need to provide repeated calls? Recently, many different social media technologies have been widely used as educational health promotion strategies for disease management. In the UK, mobile applications are used to actively engage cancer survivors in publicly available physical fitness programs.[@CIT0014] WeChat is a popular smartphone-based social media application that has emerged as an effective medium and an established interactive educational platform through which to deliver health education to patients. WeChat-based health education programs have been found more effective than traditional methods, and can increase follow-up rate and improve satisfaction in patients with chronic illness.[@CIT0015] One RCT[@CIT0016] showed that an eight-week intervention with education through WeChat was much more effective in facilitating medication adherence than telephone calls with booklets, although there was no difference in pain level.

In China, in order to manage opioids and keep patients safe, the government has a policy for outpatients who have been requested to establish a special medical chart for the use of opioids for a long time (more than two weeks) at home, a situation very different from that of other countries. Patients treated with opioids in hospitals take medications according to their physicians' prescription, under the strict supervision of the health-care providers. For outpatients, lacking this supervision and the support that comes with it, there are some added obstacles to effective pain management, related to addiction, side effects, expenses, and extremely strict control of analgesics.

In our hospital, since 2009, nurses assisting in pain management have been guiding outpatients with cancer pain once or twice a month through telephone follow-ups in order to improve outpatients' pain control outcomes. However, there were still many opioid-related problems even when the frequency of contact was upped to a weekly telephone call. Based on that, we decided to implement some strategies to solve or reduce these health problems. In March 2017, we established the WeChat platform and a WeChat group for outpatients with cancer pain.

To our knowledge, prolonged intervention with the use of telephone calls combined with WeChat has not been evaluated in outpatients with cancer pain. We intended to test a follow-up approach involving nurse-led telephone calls combined with WeChat, to determine its potential to improve the patients' pain situation after discharge. The hypothesis underlying this study is that an approach involving nurse-led telephone call follow-up combined with WeChat for outpatients with cancer pain has the potential to longitudinally decrease pain level, reduce side effects caused by opioids, and enhance satisfaction with information on pain management.

Theoretical framework {#S0002}
=====================

The cognitive theory of multimedia learning was popularized by the work of Richard E. Mayer and other cognitive researchers who argue that multimedia supports the way that the human brain learns.[@CIT0017] They assert that people learn more deeply from words and pictures than words alone. The words can be spoken or written, and the pictures can be any form of graphical imagery including illustrations, photos, or video.[@CIT0018]

Mayer's Cognitive Theory of Multimedia Learning was used during our design of the WeChat element of this study. This theory was utilized to promote engagement of outpatients as they navigate available health information using WeChat. Based on this theory, audio and visual components were incorporated, with videos on the WeChat platform, and a WeChat communication group within which patients can send text messages to health-care providers was established.

Objectives {#S0003}
==========

The purpose of the study was to determine the effects of delivering follow-ups combined with WeChat on cancer pain outpatients' opioid-related outcomes. Specific research questions included the following:

Are there differences in pain intensity, side effect, and medication adherence outcomes for outpatients with cancer pain between the two groups?

Is the follow-up combined with WeChat an effective way to improve pain management?

Methods {#S0004}
=======

Sample and setting {#S0004-S2001}
------------------

A convenience sample was obtained by recruiting clinic patients from Sir Run Run Shaw Hospital, a public hospital in Southeastern China. Patients were eligible to participate if they had newly established the special medical charts during this study, were being treated with opioids with no previous history of opioid use, not satisfied with pain control for cancer pain management, were able to speak and write Mandarin, were able to report pain score by themselves, could be reached through telephone and communicated over WeChat, and had consented to participate in this study. Patients were excluded if the diagnosis was not cancer, had been treated with opioids for cancer pain for no more than 2 weeks, or if they refused to participate. As shown in [Figure 1](#F0001){ref-type="fig"}, of the 257 patients who were screened, 246 were eligible to participate, 130 and 116 eligible patients seen at clinics in March--December 2016 (group 1) and in March--December 2017 (group 2), respectively. Patients included in group 2 all had newly established special medical charts from March--December 2017 and did not overlap the patients from group 1.Figure 1Flowchart of the study.

Intervention {#S0004-S2002}
------------

All patients were followed up for eight weeks unless they stopped using opioids. Patients from group 2 were invited to join in the WeChat group, and the WeChat platform was shared with them. The WeChat platform was put in a public place in clinics, and patients could easily share with other patients. We recruited patients at different time periods and divided them into two groups in order not to contaminate the data. Education booklets on pain management, side effects, and coping skills, which included "Common Misunderstandings about Painkillers," "Ways to Cope with Side Effects," and "the Numerical Rating Scale," and two videos entitled "The story of Mrs Zhao" and "The story of Mr Li," were distributed weekly on WeChat. Patients could send text messages in the WeChat group to ask questions as needed related to pain management, and three health-care providers would give them some suggestions. Patients from group 1 could gain knowledge on cancer pain management during telephone calls, and could call back as needed. After this study, there were also invited to join in WeChat.

Data collection {#S0004-S2003}
---------------

There were two components of the data: one component was collected as patients' baseline data from the special medical charts at the patients' first clinics, and included age, gender, education, cancer status and pain status; the other component included pain status, side effects and medication adherence, which were provided through weekly telephone calls. The overall satisfaction with pain control support was provided at the last telephone call of each group. The demographic data items were based on the literature[@CIT0019] and factors that could influence the variables, as mentioned above. In order to avoid patients sharing WeChat with each other, we recruited patients at different time periods and divided them into two groups. Because patients were recruited one by one, not all the patients were recruited at the same time. As we needed at least eight weeks for the last patients (recruited in December 2016) to receive the follow-up intervention and in order not to overlap the data, we stopped collecting data for this study from group 1 until February 2017. The intervention period for group 2 was the same as that for group 1, we stopped collecting data by follow-ups from group 2 until February 2018.

Instruments and procedure {#S0004-S2004}
-------------------------

Patients were identified by clinic staff and screened for eligibility by the researcher, who then approached eligible patients, explained the study, and obtained written informed consent. Telephone follow-up calls were made by the same nurse. Calls lasted for about 3--5 min, and a standard telephone call form was used. This brief standard telephone call form was designed based on the Brief Pain Inventory -- Chinese version[@CIT0020] (BPI-C) and revised by four experts in pain management; it was much shorter than BPI-C and included these questions: 1) How do you scale your rest pain on average in the last week? 2) How do you scale your move pain on average in the last week? 3) Did you feel uncomfortable in the last week, such as constipation, dizziness, nausea or vomiting? 4) How often do you take the medication? 5) Are you satisfied with the pain management in the last week? The nurse should record pain intensity, side effects of analgesics, adherence situation, and satisfaction with pain management.

Pain was assessed using the Numerical Rating Scale.[@CIT0021] In groups 1 and 2, 1,000 and 848 telephone calls were made, respectively, by the nurse in this study, and the total rest/move pain score in group 1 equal to the sum of all the scores of rest/move pain in group 1, the same calculation with the total pain score in group 2.

Details of side effects were collected through weekly telephone calls after patients' first clinics. The incidences of side effects of analgesics were calculated at the end of the research. The incidence of each side effect was equal to the number of patients who had the side effect during this study divided by the total number of patients of each group. Patient satisfaction with pain control was recorded as "satisfied" or "not satisfied" and calculated at the last telephone follow-up.

Medication adherence was calculated from the telephone call reports, and the nurse would also calculate according to the medical chart. Medication possession ratio (MPR) was adapted to calculate medication adherence. An MPR score of 1 would indicate that a patient had medication in their possession 100% of the time for the calculated time period.[@CIT0022] A lower MPR would indicate that there were days in which the patient did not have their medication in their possession and would, therefore, indicate a lower adherence rate. In this study, MPR equal to medication all days take divided by eight weeks. Caro et al tested different adherence thresholds by creating a multilevel adherence variable of 50% (poor adherence), 50--90% (moderate adherence), and \>90% (high adherence).[@CIT0023]

The education booklets distributed through the WeChat platform included "Common Misunderstandings about Painkillers," "Ways to Cope with Side Effects," "The Numerical Rating Scale," shown as education articles and two videos entitled "The story of Mrs Zhao" and "The story of Mr Li," each lasting for 4--8 min. The education booklets included information on using the Numerical Rating Scale to evaluate the intensity of pain, common side effects, and ways to cope with them, such as taking fluids, positioning, massage, or medications, and the two videos about correct and incorrect beliefs about pain. Based on the experience of the early telephone calls, we found that side effects were one of the main causes of patients discontinuing or reducing opioids themselves. Constipation in particular was a stubborn side effect, and from our early telephone calls, we found that honey or milk was valuable for some patients to relieve constipation, so we included this information in the booklet. A panel of experts validated the content of the booklet.

Data analysis {#S0004-S2005}
-------------

All data were analyzed using SPSS 19.0. The Fisher's exact test and independent-samples *t*-tests were used to compare differences between the two groups on demographic, cancer status, and pain variables at baseline. Independent-samples *t*-tests were also used to compare the differences between the two groups on pain intensity. The data were presented as the mean ± SD or n (%). The independent-samples *t*-test was used for statistical analysis of the continuous data, the chi-square test was used for statistical analysis of the categorical data, and *p*\<0.05 was considered statistically significant.

Results {#S0005}
=======

There were 125 and 106 patients included in group 1 and group 2, respectively. All of them were followed up for eight weeks. The nurse implemented a total of 1,000 and 848 telephone follow-ups, respectively, in group 1 and group 2.

Baseline patient characteristics {#S0005-S2001}
--------------------------------

[Table 1](#T0001){ref-type="table"} shows that the two groups' patients were comparable with regard to demographic and disease-related variables. The mean age of the patients was 64.82±5.03 years, the mean pain score at rest was 2.29±1.46, and the mean pain score at movement was 4.51±1.32 in group 1. The mean age of the patients was 61.04±6.35 years, the mean pain score at rest was 2.42±1.56, and the mean pain score at movement was 3.75±1.55 in group 2. There was no significant difference in age, education, pain score or cancer status between the two groups at baseline. The flow chart of this study is shown in [Figure 1](#F0001){ref-type="fig"}.Table 1Sample characteristics by group at baselineCharacteristicGroup 1 (N=125)Group 2 (N=106)*p*MeanSDMeanSD**Age(years)**64.825.0361.046.350.059**Rest Pain**2.291.462.421.560.790**Move Pain**4.511.323.751.550.069**Characteristicn (%)n (%)*p*Sex** Male82 (65.6)72 (67.9)0.709 Female43 (34.4)34 (32.1)**Education** Primary school39 (31.2)25 (23.6) High school75 (60.0)71 (67.0)0.434 College11 (8.8)10 (9.4)**Cancer Status** Local56 (44.8)49 (46.2)0.828 Advanced69 (55.2)57 (53.8)**Cancer Site** Bronchus and lung39 (31.2)29 (27.4)0.570 Gastrointestinal54 (43.2)42 (39.6) Breast7 (5.6)5 (4.7) Head and neck6 (4.8)7 (6.6) Hematological3 (2.4)3 (2.8) Gynecological1 (0.8)4 (3.8) Urological10 (8)8 (7.6) Cardiothoracic1 (0.8)5 (4.7) Other4 (3.2)3 (2.8)

Pain severity {#S0005-S2002}
-------------

Compared with group 1, the pain score at rest of the patients in group 2 was decreased (*p*\<0.01); and also, the pain score at movement in group 2 was decreased even there was no significant difference in pain score between the two groups (*p*\>0.05), as shown in [Table 2](#T0002){ref-type="table"}. Pain increased in group 1 after intervention both at rest and with movement, but there was no significant difference in pain score between pre- and post-intervention (*p*\>0.05), as shown in [Table 3](#T0003){ref-type="table"}. Pain score in group 2 decreased after intervention (*p*\<0.05).Table 2Total pain scoreItemsFollow-up (N)At rest (mean ± SD)Movement (mean ± SD)Group 11,0003.57±2.1754.47±2.201Group 28481.48±1.4973.07±2.395T25.08813.742*P*-value0.0000.128 Table 3Pain score pre- and post-interventionItemsGroup 1 (N=125, mean ± SD)Group 2 (N=106, mean ± SD)At restMovementAt restMovement**Pre-intervention**2.29±1.464.51±1.322.42±1.563.75±1.55**Post-intervention**2.46±1.024.56±2.011.59±1.423.20±1.58*P*-value0.2870.8160.0000.011

Side effects of analgesics {#S0005-S2003}
--------------------------

In group 2, 37.7% of patients had no side effects, while the percentage was 28.8% in group 1.

Side effects recorded included nausea and vomiting, dizziness, pruritus, urinary retention, and constipation. Constipation, nausea and vomiting, and dizziness were the most common side effects in this study. The incidence of urinary retention (group 1: 2.4%; group 2: 4.7%) and pruritus (group 1: 0.8%; group 2: 0.9%) was higher in group 2, but there was no statistical difference between them. The incidence of dizziness, constipation and nausea and vomiting in group 2 was much lower than in group 1 (*p*\<0.01), as shown in [Table 4](#T0004){ref-type="table"}.Table 4Side effectsItemsNConstipation, n (%)Nausea and vomiting, n (%)DizzinessGroup 112560 (48.7)27 (21.6)23 (18.4)Group 210630 (28.3)9 (8.5)5 (4.7)χ^2^0.3597.49310.082*P*-value0.0020.0060.001

Medication adherence {#S0005-S2004}
--------------------

Medication adherence ([Table 5](#T0005){ref-type="table"}) was recorded at each telephone call, and at the end of the data collection, a value of MPR was calculated. According to Caro et al, MPR higher than 90% is high adherence, and most of the patients got a high adherence. The percentage of patients' high adherence was 79.2% in group 1 and increased to 89.6% in group 2 (*p*\<0.05).Table 5Medication adherenceItemsNHigh adherence, n (%）Moderate and poor adherence, n (%)Group 112599 (79.2%)26 (20.8%)Group 210695 (89.6%)11 (10.4%)χ^2^4.632*P*-value0.031

Satisfaction with pain control {#S0005-S2005}
------------------------------

Each patient's rate of satisfaction with pain control ([Table 6](#T0006){ref-type="table"}) was recorded at each telephone follow-up, and calculated respectively at the end of the data collection. Statistical differences between the two groups were tested using the chi-squared test. The results showed that patients' satisfaction with pain control rose from 57.6% to 93.4% (*p*\<0.01).Table 6Satisfaction with pain controlItemNSatisfied, n (%)Not satisfied, n (%)Group 112572 (57.6%)53 (42.4%)Group 210699 (93.4%)7 (6.6%)χ^2^38.226*p*-value0.000

Discussion {#S0006}
==========

Pain is one of the most common symptoms in cancer patients, with an incidence of about 59% overall and for advanced cancer patients as high as 64%.[@CIT0024] It is easier for health-care providers to manage cancer pain of inpatients, but cancer pain may last throughout the course of the disease, and some discharged patients may discontinue their medications due to their worries about side effects or about getting addicted to the medications.

Recently, studies have shown the positive impact that supportive care programs provided by nurses can have on patients.[@CIT0025],[@CIT0026] Telephone follow-ups can serve as a way to exchange information, provide health education and advice, manage symptoms, recognize complications early, reassure patients, and provide high-quality care.[@CIT0027] An RCT found that just a single telephone call did not have an effect on the outcome measures of patient satisfaction and sense of security and suggested that multiple calls may be more satisfying for patients.[@CIT0013] From our previous experience of follow-ups, we concluded that telephone calls only were not effective for cancer pain management, and might lead to lower medication adherence, incorrect pain beliefs, and inability to tolerate side effects, amounting to poor pain management.

When first taking their medications, patients often receive a large amount of information about them from their health-care providers. Patients often cannot digest and assimilate all this information in a short time,[@CIT0028] or may forget what they have learned. Outpatients may not return to health-care providers due to such confusions. WeChat currently has 600 million active users out of the 1.12 billion registered users.[@CIT0029] WeChat can provide consistent health support through the communication and dissemination of disease-related information, overcoming many time and location constraints.[@CIT0030],[@CIT0031]

In this study, we adopted telephone calls combined with booklets provided through WeChat. The results showed an increase in pain severity both at rest and with movement in group 1 post-intervention, which may be because patients from group 1 had a lower medication adherence and a higher pain score as the disease progressed. The pain severity also limited the scope of patients' movements to some extent. In contrast, pre-intervention pain severity reduced both at rest and with movement in group 2 ([Table 3](#T0003){ref-type="table"}). As shown in [Table 2](#T0002){ref-type="table"}, the total rest pain score had a reduction of 2.09 in group 2. This difference of pain score between two groups not only reached statistical significance but can be considered clinically meaningful.[@CIT0032]

Providing health education on managing pain in this way played an important role; information could be reinforced, thereby increasing medication adherence and reducing self-scored pain. Through continuous follow-up calls combined with WeChat, patients can find effective ways to deal with their own problems, and the booklets delivered over the WeChat platform can provide them with videos to answer the questions that they worried about. Patients in group 2 were thus able to learn from WeChat according to their needs, and were able to solve the problems they encountered by sending text messages to the doctors and nurses through the WeChat group, who provided feedback and encouraged them to cope with their situation, resulting in higher medication adherence and better pain management. Most of the patients included in this study had advanced cancer, and their pain changed as the disease progressed, for patients with frequent breakthrough pain, the nurse will remind them to return to the doctor, which is an effective way for a nurse to manage such patients, because, in China, nurses do not have the right to suggest drug adjustments to the patients. At the same time, this approach increases patients' satisfaction with pain management in contrast to their old concept of simply bearing it. The present results show that the follow-up approach involving telephone calls combined with the booklet through WeChat can help to reduce opioids\' related side effects of dizziness, nausea and vomiting, and constipation. By WeChat, patients learned to deal with some of the side effects themselves or find help from health-care providers who can give them suggestions on WeChat instead of coming back to the clinic.

Ethics approval from hospital committee {#S0007}
=======================================

This study obtained approval from the Human Subjects Committee of Affiliated Sir Run Run Shaw Hospital, Zhejiang University School of Medicine. All subjects signed written informed consent forms.

Limitations {#S0008}
===========

This is a quasi-experimental study to compare the effectiveness of nurse-led telephone calls combined with booklets through WeChat versus telephone calls only. In China, WeChat is very popular and is used in many areas, and it is a very easy method for message propagation. In this study, the WeChat platform was put in a public place in clinics, and patients could easily share it with other patients. It is hard to include patients randomly at the same time period, so we recruited patients at different time periods and divided them into two groups in order not to contaminate the data. We designed this study as a quasi-experimental study and not an RCT. We acknowledge that this is a weakness of the study.

Implications for practice {#S0009}
=========================

WeChat is a useful method to support patients with cancer pain to manage pain at home. The findings that WeChat does not only increase the knowledge of patients\' self-management of the side effects, but also provides a suggestion of medication adjustment by the health-care providers. Accessing the WeChat platform resulted in improvements in pain management, side effects and medication adherence.

Although this research has provided insight regarding WeChat for pain management and opioid-related symptom management, and the results showed that it is a worthwhile tool for patients with mild pain; however, for patients with moderate or severe pain further research is needed into interventions delivered to patients with cancer pain by WeChat.

Conclusion {#S0010}
==========

Based on the results of this study, telephone calls combined with booklets through WeChat are effective interventions that can potentially decrease pain level and lessen side effects. It is an acceptable and convenient way to help patients follow health-care providers' guidance. However, this was only a quasi-experimental study and lacked variety in outcome measurements or validated instruments. Although the telephone calls combined with the booklet sent through WeChat were valued by patients, additional research should address these study design and outcome measurement issues to establish statistical significance.
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